INTRODUCTION
the high relative vapor pressure range, the amounts of sorption at p/po=1 could not be gained by the extrapolation method. Therefore, to obtain the value of N, we conveniently used the amounts of sorption at p/po = 0.9 in Fig. 2 as the reliable values near the saturated amounts of sorption of both vapors. Thus the number of sorption site N of (Ax)iM and (A-x)E membranes are obtained by the next relation using the values of sorption amount at P/Po = 0.9:
where Z (mole/g) is the amount of sorption of the solvent in (A-x) membranes at P/Po = 0.9, M (mol/g) is that in PMLG at P/Po = 0.9, Nm is the moles of methyl glutamate residue per 1 gram of (A-x) membrane and 143 indicates the molecular weight of methyl glutamate residue. Eq. (2) 
where f fm and fA are the free volume fractions of the system, methyl glutamate residue and glutamic acid residue, respectively, VA is the volume fraction of glutamic acid residue in the copolymer.
The relation between the diffusion coefficient D and f can be written ash):
where Bd is the critical size of the diffusant molecule and Ad is a constant which is independent of temperature and diluent concentration. Substitution of Eq. (4) into Eq. (5) yields Eq. (6) and Eq. (7): (6) ( 7) where DoM and DOMA are the diffusion coefficients of PMLG and of the copolymers at zero penetrant concentration, respectively, p is the difference between the free volume fractions of methyl glutamate and glutamic acid residue: (8) From Eq. (6) and Eq. (7) we can obtain Eq. (9): (9) Eq. (9) predicts a linear relationship between the left hand side and 1/VA. The DoM and DOMA values can be obtained by the empirical extrapolations of the experimental b values to the values at P/Po = 0 (broken lines in Fig. 4) . Application of Eq. (9) to each system is shown in Fig. 5 . The expected linear relations between (lnDoM/ DOMA)-1 and 1/VA are obtained for both systems. Using the values of the slope and the intercept of these straight lines and Eq. (9), fA/fM value, the ratio of the free volume fraction of glutamic acid to that of methyl L-glutamate, can be obtained. The values of fA/fM for water and methyl alcohol systems are almost the same, 0.34 and 0.35, respectively. Therefore, the free volume fraction of methyl glutamate residue is about three times larger than that of glutamic acid residue. Furthermore, Fig. 5 shows that the values of (lnDoM/ DOMA)-1 calculated for E and iM membrane systems are on the same straight lines for both water and methyl alcohol systems. Thus, the permeation and the diffusion behaviors of the membranes are clearly independent of the kind of membrane preparing solvent, as in the case of the sorption behavior. Therefore, the amount of sorption and the rate of permeation of the solvents in these membranes are dependent only on the glutamic acid content in the membranes, as assumed in deriving Eq. (2) and Eq. (9). Membrane potential Fig. 6 shows the KCI concentration dependence of the membrane potentials when the ct/c2 value is fixed to 4. In the E and iM membrane systems, increasing glutamic acid content in the membrane raise the absolute values of 4 (), since glutamic acid residue has the dissociable side group. It is remarkable, however, that there are great difference between the values of E and iM membranes that have the same glutamic acid content. In terms of Eq. (1), the experimental relations between d(dtp) values and c2 result in straight lines, from which the values of the effective charge density of the membranes are obtained. Fig. 7 shows that the effective charge densities, (OX), of the E membranes are higher in one order than those of iM membranes. Thus the membrane potential is strongly dependent on the membrane preparing solvent, in contrast to the sorption and permeation properties. In theory, Eq. (1) order to change the surfaces of the membranes, (A-10)E, (A-16)E and (A-45)E membranes were immersed in a mixture of ethylene dichloride and methyl alcohol (Method III in Fig. 1 ). The swelling and shrinking process in method III is expected to enhance the disorder on the membrane surfaces of E membranes. Resulting membranes, denoted by (A-x)Epc, had lower potential (absolute) values comparing with those of E membranes (Fig. 8) . The (OX) values obtained with Eq. (1) are also shown in Table 1 . It is noticed that the relative values of ((PX) of (A-x)EDC to (A-x)E are approximately the same, about 0.3, for all glutamic acid contents. This seems to indicate that a certain membrane treating process causes the same degree of disorder irrespective of the glutamic acid content of the membrane. Thus, it is confirmed that the membrane potential depends on the surface characters of the membrane. Observation of the membrane surfaces To examine the difference of the surface structures of E, iM and EDC membranes, the surfaces were observed with a scanning electron microscope. The surfaces of (A-45)E, (A-45)Enc and (A-50);M membranes are shown in Fig. 9 (a), (b) and (c), respectively. Fig. 9 shows that the surface of E membrane is relatively smooth in comparison with that of the EDC treated membrane, (A-45)Eoc Furthermore, a typical surface of iM membrane is clearly coarse, in the sense that which has many small plaits on the surface, as is shown in Fig. 9 (c) . Thus, it may be contended that the difference of the membrane potentials of E and iM membranes in Fig. 6 and also those of E and EDC membranes in Fig. 8 are ascribed to the differences of the surface structures of these membranes. The relation between the surface structure and the membrane potential must be a very interesting problem in the fields of fiber and membrane science and of their applications.
In conclusion, though the sorption and the 
